hes1, hes7, her1, her7 and hey in chick, mouse and zebrafish -and also genes encoding regulators of Notch signalling, such as the ligand DeltaC in zebrafish and the glycosyl-transferase Lunatic fringe in mouse and chick. One proposed role of the clock is to drive the periodic activation of Notch signalling in the rostral presomitic mesoderm, thus setting the pace of boundary formation. The Notch pathway plays a central role in the core mechanism of the oscillator, and it has been suggested that it coordinates oscillations between neighboring presomitic mesoderm cells [7] [8] [9] [10] [11] [12] [13] .
The theoretical model proposed by Lewis By varying the parameter values, Lewis [5] shows that the model is compatible with a number of experimental observations, some of which are counter-intuitive. For instance, the model indicates that oscillations can be maintained, with period practically unchanged, even if the protein synthesis rate is drastically reduced. This prediction of the model is compatible with the published effects of cycloheximide treatments, in which c-hairy1 oscillations were not completely halted [14] . Another prediction of the model is the progressive dampening or loss of regularity of the oscillations if Notch signalling is impaired -dampening if noise effects are small, loss of regularity if noise effects are larger. This may account for the observation that, in zebrafish or mouse notch mutants, the severity of the segmentation defects observed increases along the antero-posterior axis, with the cells -in the zebrafish mutants at least -becoming progressively uncoordinated so as to create a random, pepper-and-salt pattern of expression of the oscillatory genes [9] .
The second feedback loop is based on Notch activation by Delta in an adjacent cell, regulating the expression of the her genes in this cell. This loop drives the periodic expression of deltaC, resulting in rhythmic activation of Notch and of its downstream target her genes. Physiological parameters can be found for which synchronized oscillations of the HERbased loop can be triggered by this circuitry in adjacent cells. The Notch-based loop is able to sustain oscillations on its own and to synchronize these oscillations between adjacent cells. But these oscillations have a much longer period than those driven by the HER-based loop, closer to the period seen in the chick or mouse somite clock (around 2 hours). Remarkably, the Notch-based synchronous oscillations can occur even if there is no direct HER autoregulation: that is, they can be generated by the standard Delta-Notch signalling circuitry which is usually assumed to mediate lateral inhibition [15] .
The model simulations thus show that, in the zebrafish somitogenesis clock, oscillatory gene expression may result either from direct negative autoregulation of her1/her7 expression within each cell of the presomitic mesoderm, or from intercellular communication via the Delta-Notch pathway. A slight change in parameter values modulating the respective weights of the two types of regulation can produce an abrupt change in the period of oscillatory gene expression, as the mechanism switches from a 'pure' internal one to one based primarily on the intercellular mechanism. This leads Lewis [5] to speculate that, during evolution, the use of one or the other loop might have varied between species, thus accounting for the diversity of speed of somite formation seen among vertebrates.
A parallel can be made between the work reported by Lewis [5] and models for circadian oscillations, which have recently uncovered the possibility that there are multiple sources of oscillatory behavior in the genetic regulatory network of the circadian clock in Drosophila and mammals [16] . Wnt signalling has recently been shown to act upstream of Notch in the segmentation clock mechanism in the mouse embryo [17] . Such a role for the Wnt pathway has not been established yet in the zebrafish clock, but it is certainly possible that it has one. If this is the case, the model will have to be refined and its complexity will drastically increase.
A second report by Monk [6] An interesting point emphasized by these two studies [5, 6] is the likelihood of the wide occurrence of oscillatory gene expression resulting from transcriptional delays in regulated genetic networks. The question is: why have such oscillations not been reported more often? A possible explanation is that, given the possibility of cell desynchronisation, it might be necessary to resort to measurements in individual cells to uncover further evidence for the occurrence of oscillatory gene expression. The results of these delay-driven oscillator models show that it might be critical to incorporate delays in the description of genetic regulatory networks. This is important for predicting the impact of time delays on both the dynamic behavior of these networks and the parameter values predicted by the models.
